location. No data exist that would indicate the distribution of the values for the mixing factor in occupied spaces. A limited number of studies show a range of mixing factors from 0.1 to near 1.0 (Brief, 1960; Kasuda, 1976).
Volume
The volume of the space in which smoking occurs is highly variable. It can range from a few cubic meters in a car to several thousand cubic meters in large auditoriums or sports arenas. The highest RSP levels from ETS will tend to occur in smaller spaces with high smoking rates.
Predicting Environmental Tobacco Smoke Exposures from Tobacco Combustion
Utilizing Equation 5-1, expected RSP concentrations indoors from ETS can be estimated for a range of the input parameters that realistically can be expected under normal smoking occupancy. Figures 5-4 and 5-5 allow for the easy calculation of RSP levels due to ETS as a function of smoking rate, ventilation, sink rate, mixing, and volume of the space (see the example outlined in the legends of these figures). The calculations treat the spaces of concern (e.g., multiroom home or a single room in a house) as a single compartment with no air-cleaning devices. The total amount of RSP (in milligrams) from ETS can be determined in Figure 5-5 as a function of the smoking rate and effective removal rate (N). The removal rate is equal to the sum of ventilation plus removal by surfaces times the mixing factor. The total amount of RSP calculated from Figure 5-4 is then entered into Figure 5-5 to determine the RSP concentrations (in micrograms per cubic meter) expected for a given volume of space. The calculations used to generate these figures assume that:
•    an average total RSP emission rate is 26 mg/cigarette,
•    the emissions are nearly consistent and averaged over a 1-h period,
•    near steady-state or equilibrium conditions are reached quickly,
•    no air-cleaning devices are in use,
•    background levels of RSP in a space are zero, andIn an occupied space, the value of the mixing factor is affected ihe source and its use, room geometry, air supply and exhaust gn, air-flow rates, obstacles in a room, and activity of the upants. In addition, the mixing factor is specific for a precise surface-to-volume rates,tinous source. In practice, the smoking rate is probably highly variable in time. The RSP emissions from thisal., 1984).ods that have been employed and are available, it should be clearly noted that the specificity and sensitivity of the measurement method must be evaluated toy if the measurements are limited to locations where the levels of RSP from other sourcesbon Monoxide as an Indicator of Cigarette-Caused Pollution Levels in Intercity Buses. Publ. No. BMCS-IHS-73-1. Washington, B.C.: U.S. Department of Transportation, Bureau of Motor Carrier Safety, 1973. 13 pp.
